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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1. Claims 7, 10 and 11 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Saia et al (5,874,770). 

Regarding claims 7, Saia et al discloses a structure comprising a first capacitor 
electrode (column 2 lines 54-55), a second capacitor electrode (column 2 lines 58-59), a 
dielectric (column 2 line 56) comprising ceramic tantalum nitride situated said first and 
second capacitor electrodes (column 8 lines 45-46). 

Regarding claims 10&1 1, the limitations of the structure wherein the dielectric 
comprising ceramic tantalum nitride is fabricated using a method comprising the steps 
of utilizing an ionized metal plasma tool for creating a plasma containing tantalum ions, 
said plasma being sustained by a mixture of gases containing nitrogen; depositing said 
dielectric comprising ceramic tantalum nitride on the first capacitor electrode wherein a 
percentage of nitrogen partial flow in the mixture of gases is adjusted so as to cause a 
nitrogen content in the dielectric comprising ceramic tantalum nitride to be at least 30% 
and 60% have been consider, however, the presence of process limitations in product 
claims, which product does not otherwise patentably distinguish over the prior art, 
cannot impart patntability to the product. In re Stephens 145 USPQ 656 (CCPA 1965). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

2. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Saia 
et al (5,874,770) in view of Catala et al (5,170,318). 

Regarding claims 8,9 Saia et al discloses all the limitations discussed above with 
respect to claim 7, except for the first capacitor electrode and second capacitor 
electrode are made of copper. However, Catala et al teaches the first and second 
electrodes are made of copper (column 6 lines 60-61). It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify Saia et 
al capacitor as taught by Catala to have the first and second electrodes are made of 
copper because copper has low adhesion to tantalum nitride, therefore the invention 
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used the copper for the electrodes in order to improve the conductivity for the 
capacitors. 

3. Claims 21-47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DeBoer et al (6,146,959) in view of Jain (5,821,168). 

Regarding claim 21, DeBoer et al discloses structure shown in figure 5 
comprising a first capacitor electrode (12) comprising a bottom copper interconnect 
metal segment a first barrier layer (16) over said bottom copper interconnect metal 
segment a tantalum oxide layer (38) figure (6) over said first barrier layer; a dielectric 
(18) comprising tantalum nitride over said copper seed layer a second barrier layer (20) 
over said dielectric a second capacitor (22) electrode comprising a top copper 
interconnect metal segment. DeBoer et al lacks the seed layer. However, Jain teaches 
the copper seed layer (column 4 line 14). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify DeBoer et al 
capacitor as taught by Jain to have a copper seed layer over the first barrier layer in 
order to increase the electrode conductivity for the capacitors. 

Regarding claims 22, 31-33 the limitations of the structure being fabricated in a 
single ionized metal plasma tool have been considered, however the presence of 
process limitations in product claims, which product does not otherwise patentably 
distinguish over the prior art, cannot impart patntability to the product. In re Stephens 
145 USPQ 656 (CCPA 1965). 

Regarding claim 23 the limitations of the structure wherein said first capacitor 
electrode, said first barrier layer, said copper seed layer, said dielectric, said second 
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barrier layer, and said second capacitor electrode are fabricated in a single ionized 
metal plasma tool have been considered, however the presence of process limitations 
in product claims, which product does not otherwise patentably distinguish over the prior 
art, cannot impart patntability to the product. In re Stephens 145 USPQ 656 (CCPA 1965). 

Regarding claims 24&25, DeBoer et al discloses the structure wherein said first 
barrier layer (38) and second barrier layer (40) comprises metallic tantalum nitride 
(column 1 lines 6-11). 

Regarding claims 26&27, DeBoer et al and Jain discloses all the limitations 
discussed above with respect to claim 21, except for the first barrier layer and second 
barrier layer comprises metallic tantalum nitride having nitrogen content of 
approximately 21%. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have the first barrier layer and second barrier layer . 
comprises metallic tantalum nitride having a nitrogen content of approximately 21%, 
since it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art. In re Boesch, 61 7 F. 2d 272, 205 USPQ 21 5 
(CCPA 1980). 

Regarding claim 28, DeBoer et al and Jain discloses all the limitations discussed 
above with respect to claim 21 , except for the dielectric comprises tantalum nitride 
having a nitrogen content of at least 30%. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have the dielectric 
comprises tantalum nitride having a nitrogen content of at least 30%, since it has been 
held that where the general conditions of a claim are disclosed in the prior art, 
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discovering the optimum or workable ranges involves only routine skill in the art. In re 
AHer, 105 USPQ 233. 

Regarding claim 29, DeBoer et al and Jain discloses all the limitations discussed 
above with respect to claim 21 , except for the dielectric comprises tantalum nitride . 
having a nitrogen content of approximately 60%. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to have the dielectric 
comprises tantalum nitride having a nitrogen content of approximately 60%, since it has 
been held that discovering an optimum value of a result effective variable involves only 
routine skill in the art. In re Boesch, 61 7 F. 2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 30, DeBoer et al discloses the structure wherein said dielectric 
comprises ceramic tantalum nitride (column 6 lines 7-15). 

Regarding claim 34, DeBoer et al discloses structure shown in figure 5 
comprising a first capacitor electrode (12) comprising a bottom interconnect metal 
segment, a first barrier layer (16) over said bottom copper interconnect metal segment, 
a tantalum oxide layer (38) figure (6) over said first barrier layer; a dielectric (18) 
comprising tantalum nitride over said copper seed layer, a second barrier layer (20) 
over said dielectric a second capacitor (22) electrode comprising a top interconnect 
metal segment are fabricated in a single tool. DeBoer et al lacks the seed layer. 
However, Jain teaches the copper seed layer (column 4 line 14). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify DeBoer et al capacitor as taught by Jain to have a copper seed layer over the 
first barrier layer in order to increase the electrode conductivity for the capacitors. 
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Regarding claims 35,45-47 the limitations of the fabricated in a single tool being 
a single ionized metal plasma tool have been considered, however the presence of 
process limitations in product claims, which product does not otherwise patentably 
distinguish over the prior art, cannot impart patntability to the product. In re Stephens 
145 USPQ 656 (CCPA 1965). 

Regarding claims 36&37, the teaching of Jain includes the structure wherein said 
bottom interconnect metal segment and top interconnect metal segment are comprises 
copper (column 8 lines 32-35). 

Regarding claims 38&39, DeBoer et al discloses the structure wherein said first 
barrier layer (38) and second barrier layer (40) comprises metallic tantalum nitride 
(column 1 lines 6-11). 

Regarding claims 40&41 , DeBoer et al and Jain discloses all the limitations 
discussed above with respect to claim 34, except for the first barrier layer and second 
barrier layer comprises metallic tantalum nitride having nitrogen content of 
approximately 21%. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have the first barrier layer and second barrier layer 
comprises metallic tantalum nitride having a nitrogen content of approximately 21%, 
since it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art. In re Boesch, 61 7 F. 2d 272, 205 USPQ 215 
(CCPA 1980). 

Regarding claim 42, DeBoer et al and Jain discloses all the limitations discussed 
above with respect to claim 21 , except for the dielectric comprises tantalum nitride 
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having a nitrogen content of at least 30%. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have the dielectric 
comprises tantalum nitride having a nitrogen content of at least 30%, since it has been 
held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
AHer, 105 USPQ 233. 

Regarding claim 43, DeBoer et al and Jain discloses all the limitations discussed 
above with respect to claim 21 , except for the dielectric comprises tantalum nitride 
having a nitrogen content of approximately 60%. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to have the dielectric 
comprises tantalum nitride having a nitrogen content of approximately 60%, since it has 
been held that discovering an optimum value of a result effective variable involves only 
routine skill in the art. In re Boesch, 617 F. 2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 44, DeBoer et al discloses the structure wherein said dielectric 
comprises ceramic tantalum nitride (column 6 lines 7-15). 

Citation of Relevant Prior Art 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Lee discloses the integrated circuit capacitor having recessed oxidation 
barrier spacers. 

b. Li et al discloses a method to form copper. 

c. Kirlin discloses a ferroelectrics capacitor and integrated circuit device. 
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d. 



Saia et al (5,973,908) discloses a structure for thin film capacitor. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nguyen T Ha whose telephone number is 703-308- 
6023. The examiner can normally be reached on Monday-Friday from 8:30AM to 
6:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dean Reichard can be reached on 703-308-3682. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-305-3432 
for regular communications and 703-305-3431 for After Final communications. < 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 



0956. 



NH 

August 12, 2001 




Dean A. Reichard 
Primary Examiner 



